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DNA typing methods -Clinical specimens were decontaminated by the NaOH -lauryl sulphate method and cultured on standard Lowenstein-Jensen (LJ) medium and on LJ medium supplemented with 0.5% pyruvate. M. tuberculosis isolates were identified by standard biochemical tests (Helali & Vergez 1993) . Genomic DNA was extracted from colonies according to the method described by van Soolingen et al. (1991) . DNA fingerprints were obtained using the standardised RFLP method, i.e., Southern blot hybridisation of PvuIIdigested DNA with the IS6110 probe (van Embden et al. 1993) . Differentiation of strains having fewer than five copies of IS6110 was done by Southern blot hybridisation of AluI-digested DNA with the DR (direct-repeat) sequence as probe . All probes were labelled with horse radish peroxidase and detection was performed with the enhanced chemiluminescence system (Amersham).
Fingerprint patterns were compared using the Taxotron ® software (Grimont PAD, Institut Pasteur, Paris). A dendrogram was generated by the unweighted pair group clustering method of averages according to the instructions of the manufacturer (Fig. 1) . Matching of profiles was confirmed visually. A cluster was defined as a group of strains with identical RFLP profiles. A family of profiles was defined as a group of profiles with more than 4 IS6110 copies, differing by less than 1/3 of hybridising bands. Genetic typing of Mycobacterium tuberculosis complex strains is now commonly used in the molecular epidemiology of tuberculosis (Barnes & Cave 2003) . Since populations have migrated between the different countries in the Indian Ocean Region for many centuries (Ramiandrasoa 1975 , Soodyal et al. 1995 it is reasonable to assume that M. tuberculosis strains might have travelled between countries as well. To assess if there is a similarity between M. tuberculosis strains of the different countries in the Indian Ocean Region, the genetic diversity of strains from Madagascar, Mauritius, La Reunion, Comoros and Mozambique was studied using the standard IS6110 restriction fragment length polymorphism method (IS6110 RFLP) (van Embden et al. 1993) .
MATERIALS AND METHODS
Bacterial isolates -Clinical specimens from 475 new smear positive tuberculosis (SMT+) patients were studied. There were 319 patients randomly sampled from a previous study in Madagascar (Rasolofo Razanamparany et al. 2001 ) (about 18 million inhabitants), 17 clinical strains from Comoros (about 600,000 inhabitants), 33 from Mauritius (about 1.2 million inhabitants) and 59 from La Reunion (about 700,000 inhabitants), all isolated
RESULTS
Only one strain from Madagascar did not contain the IS6110 element. Among the other 474 M. tuberculosis strains, 332 IS6110 profiles were obtained of which 289 were unique and 43 were clusters containing 2-65 strains. Six IS6110 profiles were common to at least two countries.
The 474 strains had IS6110 copy numbers ranging from one-26 (Fig. 2) . Strains with only one IS6110 copy were frequent (16.8%) in the Indian Ocean Region. This frequency, however, varied between countries: Madagascar: 21.3%, Mozambique: 13.3%, La Reunion: 6.2%, Mauritius: 6% and Comoros: 0%. Seven different sizes of the IS6110-hybridising fragment were observed among the one-copy strains: 1.35 kb (2 strains), 1.45 kb (65 strains), 1.56 kb (1 strain), 1.8 kb (4 strains identified as Mycobacterium bovis), 4.1 kb (1 strain), 4.8 kb (6 strains) and 5.1 kb (1 strain). The more frequent pattern with the 1.45 kb hybridising band was found in all countries and the 1.35 kb fragment profile was found only in Madagascar and La Reunion. The five other one-IS6110 copy patterns were observed only in Madagascar.
One hundred and thirty-one isolates had less than five copies of IS6110. These isolates could be differentiated using DR RFLP analysis. Among 123 strains typed with this method, 64 different DR profiles were found (data not shown). Fifty two strains had a unique DR profile and 71 were classified into 12 clusters of two-19 strains. But no identical DR pattern was found in two different countries.
The 344 strains having more than 4 IS6110 copies were classified by pooling those with similar IS6110 patterns (i.e., patterns sharing more than 2/3 identical hybridising bands) into families. Using this scheme, 97 strains had unique patterns and 197 were classified into 52 families of two-30 strains. Ten of the families were found in at least two countries.
DISCUSSION
In a previous study in Madagascar, RFLP with the IS6110 marker revealed a high proportion of IS6110 single-copy strains (Rasolofo Razanamparany et al. 2001) . One characteristic of the Indian Ocean Region countries, excepting Comoros, was the relatively high frequency of these IS6110 single-copy strains. Such strains have been widely described in Southern Asiatic Regions (Das et al. 2005) . Their presence in the Indian Ocean Region could be explained by the number of Asian migrants there. The most frequent profile was that with a 1.45 kb IS6110 band, one of the most common patterns worldwide. The DR RFLP patterns of those isolates varied from one country to another, suggesting that although they derived from a common ancestor, they have since evolved further separately. Upon classifying the different IS6110 patterns into families of similar patterns, 10 families were found to be common to at least two countries. This indicates that genetic similarity may exist between the strains in the different countries of the Indian Ocean Region.
Even though RFLP analysis is the gold standard of M. tuberculosis genotyping, using only the IS6110 RFLP and DR RFLP's limits one's ability to compare Indian Ocean genotypes with genotypes from other regions of the world. A previous study by spoligotyping showed that Malagasy strains were close to ancient Asiatic strains, suggesting that they may have migrated with populations (Ferdinand et al. 2005 , Hurles et al. 2005 . So spoligotyping of more strains from the other Indian Ocean countries, or other methods like the MI-RUS/VNTR typing (Barnes & Cave 2003 , Kremer et al. 2005 or single-nucleotide polymorphism-tagging (Filliol et al. 2006 ) could be useful to assess ancient transmission of strains between the countries of this region and to compare them with strains from other countries of the world.
